INTRODUCTION
As on previous o c c a s i o n s over t h e p a s t t h r e e y e a r s , I was a g a i n c o n t a c t e d l a t e i n 1989 by Mr. Rod Moss o f True Mid-Pacific Geothermal, Inc. He asked i f I would c a r r y o u t an a d d i t i o n a l a r c h a e o l o g i c a l survey f o r a c c e s s r o a d s and d r i l l i n g s i t e s f o r t h e proposed e x p l o r a t o r y w e l l s 2 and 3. As w i t h well 1 they a r e on p r o p e r t y o f t h e E s t a t e o f James Campbell i n t h e Puna District on t h e i s l a n d of Hawaii. Since I had a l r e a d y surveyed w i t h i n t h e general region f o r True Mid-Pacific, a s well a s f o r t h e Natural Energy I n s t it u t e o f t h e U n i v e r s i t y o f Hawaii, I perceived an acquainta n c e s h i p w i t h . t h e a r e a and i t s t e r r a i n a s p o s i t i v e prepar a t i o n f o r a d d i t i o n a l r e s e a r c h . I t h e r e f o r e agreed t o t a k e on t h i s new p r o j e c t .
Mr. Nobuchika Santo of I s l a n d Survey, Inc. again prov i d e d h e l p f u l a s s j s t a n c e . P r i o r t o our g o i n g i n t o the f i e l d he passed information on t h e l o c a t i o n o f dangerous v o l c a n i c
fissures and o t h e r a d v i c e and counsel based on t h e f i e l d experience of h i s survey crew. He a l s o provided us w i t h t h e n e c e s s a r y map d a t a t h a t r e s u l t e d from hls f i e l d work. Not o n l y was t h i s i n f o r m a t i o n of g r e a t p r i o r s e r v i c e t o us, b u t l a t e r , while i n t h e f i e l d , we were a b l e t o very e a s i l y 10-
c a t e t h e c e n t e r l i n e s t a k e s f o r t h e a c c e s s roads and t h e boundary s t a k e s f o r t h e d r i l l i n g s i t e s . In t u r n , our t r a ns e c t s were a c c o r d i n g l y determined and t h i s had the p r e c i s e and r e a s s u r i n g a f f e c t o f providing us w i t h t h e knowledge t h a t we were where we shound be a t a l l times. I f i t were n o t f o r t h e dense f o r e s t cover of t h e project a r e a this need n o t have been a problem. However, t h e region i s covered w i t h a very heavy v e g e t a t i o n s c r e e n t h a t obscures natur a l landmarks. Hence, Mr. S a n t o ' s survey c u t a n d c e n t e r l i n e s t a k e s were a l l t h a t p r o v i d e d us w i t h a good l o c a t i o n a l base t h a t k e p t us from going a s t r a y .
r i e d o u t by myself w l t h t h e a s s i s t a n c e of my son, Ken. In e a r l y December, 1989 t h e f i e l d e x p l o r a t i o n was c a r -,
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AREA
The a r e a examined and r e p o r t e d on i n t h i s document i s i n t h e Puna D i s t r i c t o f t h e i s l a n d of Hawaii (See Figure 1 ) . More p r e c i s e l y i t i s f o u n d i n t h e mauktr p o r t i o n s o f t h e ahupua'a of Kaimu and Makena, on property o f t h e E s t a t e o f James Campbell, The study a r e a may be a d d i t i o n a l l y i d e n t if i e d a s being l i s t e d u n d e r Tax Map Key: 1-2-10:3. S p e c i f ic a l l y , t h i s p r o j e c t was concerned w i t h the proposed conn e c t i n g a c c e s s roadways l i n k i n g t h e True Mid-Pacific well s i t e 1 w i t h t h e p r o p o s e d well s i t e 2 and 3 (See Figure 2 ) . B o t h well s i t e s 2 and 3 c o n s i s t of rectangular-shaped s e ct i o n s of l a n d , roughly f i v e a c r e s i n s i z e , One i s t o t h e northwest and t h e o t h e r t o t h e west o f t h e e x i s t i n g d r i l li n g r i g l o c a t e d a t well s i t e 1. Almost 2306 f e e t (297111) s e p e r a t e s a p o i n t a t t h e i n t e r s e c t i o n of t h e p r e s e n t a c c e s s road and well s i t e 1 from well s i t e 2 (See F i g u r e 3 ) , and 4710% f e e t (1427m) l i n k s t h e same p o i n t w i t h well s i t e 3 (See Figure 4 ) . T h i s a r c h a e o l o g i c a l p r o j e c t a r e a I s e n t i r e l y w i t h i n t h e Mao Kele 0 Puna Natural Area Reserve, the Geothermal Reserve Subzone, and t h e Geothermal Development Area. I t c l e a r l y s i t s a t o p t h e east r i f t zone o f Kilauea volcano, j u s t n o r t h o f t h e p o i n t of e r u p t i o n and l a v a flow o f 1961. The survey was conducted between a low e l e v a t i o n of approximately 1480 f e e t (449111) t o a h i g h of about 1540 f e e t (467m) above s e a l e v e l , The region i s dominated by soil covered ' a ' u a n d pahoehoe. Two s o i l types ma be i d e n t i f i e d , the Kiloa a n d t h e Keei (Sato, e t a l , 19733. Most of t h e t r a c t along t h e r i f t zone, i n c l u d i n g t h e s t u d y a r e a , i s included w l t h l n t h e Kiloa s e r i e s (rKXD). T h i s i s marked by an extremely s t o n y muck, up t o 1 0 inches i n d e p t h , a t o p a base o f f r a gmental ' a ' ; l a v a . S u r f a c e s l o p e i s g e n e r a l l y between 6 and 20 percent a n d t h e s o i l i s g e n e r a l l y well-drained, t h i n , s t o n y , and o r g a n i c i n make-up. The a d j a c e n t expanse of f o re s t i s included i n the Keei s o i l s e r i e s (rKGD). These s o i l s a r e noted as "well-drained, t h i n , o r g a n i c s o i l s o v e r l a y i n g ahoehoe l a v a bedrock. They a r e g e n t l y s l o p i n g t o moderatef y s t e e p soils" ( I b i d . , p. 27) w i t h rock outcrops s c a t t e r e d o v e r 2 5 t o 50 p e r c e n t of t h e ground s u r f a c e . Only f a r t h e r t o t h e s o u t h , a n d some d i s t a n c e from t h e present p r o j e c t a r e a , do we s e e pahoehoe lava (rLW) d o m i n a t i n g t h e g r o u n d s u r f a c e . T h i s i s noted f o r a s t r i p of t e r r a i n t h a t i n c l u d e s P u u Kauka a n d Hefheiahulu. S o i l erosion i s g e n e r a l l y s As w i t h previous surveys undertaken nearby, we found t h e a r e a extremely rugged, w i t h numerous deep c r a c k s o r f i s s u r e s , c r e v i c e s , vent l i n e s , and t r e e m o l d s along and a d j a c e n t t o t h e survey c o r r i d o r . A t h i c k f o re s t covering of upland v e g e t a t i o n i s everywhere w i t h i n t h e region examined. ' O h i ' a and f e r n s of many v a r i e t i e s cover t h e ground t o a p o i n t t h a t a r c h a e o l o g i c a l examinat i o n i s e s p e c i a l l y d i f f i c u l t . Visual i n s p e c t l o n i s limi t e d t o b u t a few f e e t , never more than 20+ f e e t , a n d u s u a l l y c l o s e r t o 5 o r 10 f e e t . Q u i t e o f t e n u t u h e and ' i e ' i e form such a n embranglement t h a t i t I s n o t only impossible t o s e e t h r o u g h this v e g e t a t i v e mass, b u t l i k e w i s e , movement i s a b r u p l y a r r e s t e d . Hapu'u were encounted everywhere d u r i n g the f i e l d i n v e s t i g a t i o n . These t r e e f e r n s sometimes reach a h e i g h t of 30 t o 40 f e e t (91.5 -122111) and t o g e t h e r w l t l i t h e 'ohi'a form t h e upper canopy of t h e f o r e s t . ' O h i ' a a l s o reaches massive p r o p o r t i o n s here and there. Ve n o t i c e d some, 1 t o 1.1 meters (3 -3.7 f e e t ) i n diameter, laded w i t h vines of t h e ' i e ' i e and u t u h e , e x t e n d i n g -perhaps 60 t o 65 f e e t (183 -198111) skyward. A good amount of t h e s u n l i g h t 1 s f i l t e r e d by t h e t a l l v e g e t a t i o n so t h a t only. l i m i t e d a r e a s n e a r t h e ground r e c e i v e sunshine. Here we sometimes s e e the common guava (Psidium g u a j a v a ) , a s well a s t h e waiaut, grasses, ' z k a t a , utuhe, k i t a u , a n d wild o r c h i d s , t o name t h e more commonly encountered vegetat i o n of t h e s e s u n l i t patches. The waiaw? o f t e n grows r a p i d l y i n these sunny s p o t s , w i t h t a l l , t h l n , 3 t n e a r trunks, c r e a t e d by competltlon f o r s u n l i g h t a s t h e canopy grows upward. As t h e s e t r e e s grow they can become draped w i t h v i n e s and utuhe and e v e n t u a l l y they j o i n -. w i t h t h e f o r e s t canopy, thereby a i d i n g i n t h X ' d i m i n i s hment o f t h e very energy s o u r c e t h a t gave i t i t s spurt of g row t 11.
l i g h t w i t h i n t h e s t u d y a r e a , what w i t h t h e good s o i l p e r m e a b i l i t y and t h e heavy v e g e t a t i v e c o v e r ,
A few examples of awapuhi were noted and here a l s o , i n t h e d a r k e r p o r t i o n s of t h e f o r e s t , t h e ground was sometimes moss covered. In a d d i t i o n t o t h o s e ferns a lready mentioned, a number of v a r i o u s s p e c i e s of g r o u n d f e r n s were encountered. In t h e trees, b i r d ' s -n e s t f e r n s were n o t uncommonly seen. Here and t h e r e we came a c r o s s t h e 7cZ p l a n t . I t was n o t common, b u t p r e s e n t . W e were especially aware of i t i n t h e v i c i n i t y of t h e l a r g e f i ssure t h a t p a r a l l e l s t h e c o r r i d o r t o well s i t e 3. Elsewhere i t was more o f t e n seen through examples of .-s i n g l e p l a n t s . W e were somewhat surprised t o f i n d t h e absence of maize d u r i n g t h i s survey. T h i s i s n o t t o say i t i s n o t p r e s e n t here, r a t h e r t h a t we did n o t encounter any a s we had on o u r previous examinations o f a d j a c e n t a r e a s . 
METHODOLOGY AND FINDINGS T h i s r e p o r t i s based on f i e l d d a t a o b t a i n e d t h r o u g h a procedure i d e n t i f i e d a s a reconnaissance survey. Q u i t e o f t e n , a l t h o u g h n o t always, t h i s i s t h e i n i t i a l o r
p r e l i m i n a r y a r c h a e o l o g i c a l examination. I t normally i ncludes v i s u a l examination and recording of d a t a while walking o v e r t h e p r o j e c t a r e a . Note t a k i n g and/or t a p e recording of d a t a , i l l u s t r a t i o n s through photographs and/or drawings and maps, and recommendations a s t o a rc h a e o l o g i c a l s i g n i f i c a n c e o f t h e a r e a o r p o r t i o n s of i t , a r e always p a r t o f t h e survey. Further a r c h a e o l o g i c a l work, i f any, must f i n d i t s b a s i s for b e i n g i n t h e o r i gi n a l r e c o n n a i s s a n c e survey, and recommendations toward t h i s end a r e g e n e r a l l y p a r t o f t h e survey report. Figures 3 and 4 ) . C e n t e r l i n e s t a k e s were p r e s e n t along t h e proposed a c c e s s roadway and a t a l l f o u r c o r n e r s o f t h e well s f t e s . A ) , The f i r s t of t h e s e s p e c i f l c items r e f e r s t o t h e SHA s t a n d a r d s f o r a r c h a e o l o g i c a l reconn a i s s a n c e s u r v e y s . The second I n c l u d e s r e f e r e n c e t o t h e s p e c i f i c a r e a s t o be surveyed, t h a t i s a p r o j e c t a r e a i s d e f i n e d ( a c c e s s c o r r i d o r s , d r i l l s i t e s , power p l a n t s i t e s . e t c . ) . The t h i r d i s concerned w i t h t h e amount of coverage. S p e c i f i c a l l y , t h i s s e t t h e d e s i g n a t i o n of a n a r e a '.'two to:f i v e . ti.mes l a r g e r " tiran t h e a c t u a l r o a d c o r r i d o r , d r i l l s i t e , e t c . I n t h i s r e p o r t r e f e r e n c e i s made t o a buffer zone o r a r e a added t o t h e a c t u a l road c o r r i d o r o r well s i t e . T h i s a t t e m p t s t o t a k e i n t o account and thereby s a t i s f y t h e "two t o f i v e " coverage requirement. L a s t l y , a r e s e a r c h design was c a l l e d f o r t h a t would s e r v e a s a guide f o r f u t u r e work.
In t h e c a s e of t h i s p r o j e c t , t h e ground examination was c a r r i e d o u t by myself w i t h t h e a s s i s t a n c e o f my s o n , Ken. On f o u r d i f f e r e n t occasions we were i n t h e p r o j e c t a r e a , w i t h c l o s e t o a t o t a l of 68 man hours expended i n f i e l d work. P r i o r t o t h e p u r s u i t o f f i e l d a c t i v i t y we acquired c o p i e s of maps based on t h e work accomplished by Elr.
Santo and h i s survey crew. They had a l r e a d y c u t t h e r o a d survey l i n e s o f s i g h t t h r o u g h t h e r a i n f o r e s t t o b o t h well s i t e s 2 and 3 (See
In a d d i t i o n t o t h e m i n i m u m requirements f o r a r e -' connaissance survey s e t f o r t h by t h e S o c i e t y f o r Hawaii a n Archaeology, two o t h e r documents formed t h e b a s i s f o r guidance and d i r e c t i o n f o r t h e p r e s e n t p r o j e c t . T h e S t a t e o f Hawali's Land 6oard d e c f s i o n o f A p r i l 11, 1986 s e t requirements f o r t h e I n v e s t i g a t i o n a s f t d i d i n my previous work (See Bonk, 1988). Four s p e c i f i c items were s e t f o r t h a s requirements i n t h a t document (See Appendix
T h e r e s e a r c h design f o r a r c h a e o l o g f c a l survey methods was completed i n t h e summer o f 1989 (See Append i x B). For t h e a u t h o r of t h i s r e p o r t i t served t o s e t s t a n d a r d s f o r two previous s t u d i e s w i t h i n t h e region (See Bonk, 1989a , 1989b , 1989c , 19894 and 1990 
Our f i r s t day i n t h e f i e l d was taken up w i t h a n examination of t h e road c o r r i d o r t h a t connects t h e existi n g well s i t e 1 w i t h the proposed well s i t e 2 (See F i gu r e 3 ) . W e followed t h e c e n t e r l i n e survey c u t throught h e f o r e s t t o t h e p o i n t o f f t s connection w i t h t h e new well s i t e . Along t h e way we encountered a s l i g h t f a u l t between T r 61-83 and 84. As t h e c e n t e r l i n e c r o s s e s t h i s depression we, a n d t h e surveyors b e f o r e us a s w e l l , were required t o c a r e f u l l y descend t h e 1 5 t o 20 f e e t t h a t had been produced by t h i s g r o u n d displacement.
In a d d i t i o n t o t h i s 0.4 mile t r a n s e c t along t h e c e n t e r l i n e o f t h e proposed road we covered a second t r a n s e c t approximately 30 t o 40 f e e t n o r t h and roughly p a r a l l e l t o t h e f i r s t . A t h l r d t r a n s e c t , of about equal d i s t a n c e s o u t h o f t h e c e n t e r l i n e , completed t h e a c t i v it f e s of t h e f i r s t day's work. This allowed coverage of a c o r r i d o r s t r i p 90 t o 120 f e e t i n w i d t h . W e n e x t examined t h e 4.99 a c r e a r e a proposed f o r . well s i t e 2, F i r s t l y , we followed a t r a n s e c t along t h e p e r i m e t e r of t h e s i t e , again checking along t h e l i n e c u t through t h e f o r e s t by t h e surveyors. W i t h t h i s complete we t h e n examined t h e a r e a along a second t r a n s e c t about 30 t o 40 f e e t d i s t a n t from t h e boundary of well s i t e 2. T h i s t r a n s e c t , l i k e t h e f i r s t , completely e n c i r c l e d t h e d r i l l s i t e and when f i n i s h e d provided a buffer zone surroundlng t h e well s i t e . T h e f i n a l work a t well s i t e 2 involved a s e r i e s o f east-west transects through t h e . . proposed well s i t e . Fifteen such t r a n s e c t s were c a r r i e d o u t u s l n g i n t e r v a l s of approximately 30 t o 40 f e e t .
After completfon of o u r i n v e s t i g a t i o n of t h e proposed roadway c o r r f d o r and well s f t e 2 we t r a n s f e r r e d o u r a t t e n t i o n t o t h e c o r r i d o r f o r well s i t e 3. S t a r t i n g a t t h e i n t e r s e c t i o n of t h e proposed roadways we proceded westward following t h e c e n t e r l i n e f o r t h e a c c e s s road t o well s i t e 3 (See Ffgure 4 ) . T h i s c o r r i d o r i s c l o s e t o double t h e d l s t a n c e of t h e s i t e 2 c o r r i d o r a n d r l f e w i t h added d i f f l c u l t i e s . Cefore we a t t a i n e d t h e h a l fway p o i n t we came a c r o s s t h e area l d e n t l f l e d by a deep f i s s u r e ( I b l d . ) . T h i s was one o f tlie m o s t dangerous p l a c e s t o t r a v e r s e and c e r t a i n l y t h e c a u t i o n t h a t was r e q u l r e d of us had t h e e f f e c t o f slowing down o u r f o r eward p r o g r e s s . Beyond the d l f f l c u l t y o f movement a n d tlme we n e v e r t h e l e s s were a b l e w l t h l n a day's time t o complete t h e 0.835 mile c e n t e r l i n e t r a n s e c t t o t h e well s i t e a n d t h e p a r a l l e l t r a n s e c t s t o t h e n o r t h a n d south.
F i n a l l y , w i t h t h e completlon o f t h e proposed roadway ana b u f f e r zone t o t h e north and s o u t h we now moved o u r i n v e s t i g a t i o n t o tlie one remalnlng a r e a t o be examlned, well s i t e 3 and a b u f f e r zone around I t . Our procedure h e r e followea the same d e s i g n used a t well s i t e 2. First t h e perjmeter t r a n s e c t , then a second t r a n s e c t 30 t o 40 f e e t away and enveloping t h e well s i t e w i t h a b u f f e r zone, and l a s t l y a s e r l c s of 1 5 e a s twest t r a n s e c t s through t h e 4 . 9 9 a c r e s o f the well s i t e . F i n a l l y , i t must b e s a i d t h a t t h e r e s e a r c h design u s e d a s a guide f o r t h i s p r o j e c t ( S t a t e of H a w a i i , D N L R , 1989) i s g e n e r a l l y a good one and was u s e f u l in prepari n g f o r and i n t h e c a r r y i n g o u t of t h e f i e l d work a n d i n t h e w r i t i n g of t h i s r e p o r t . I f u r t h e r s e e no a d d it i o n a l b e n e f i t derived from f u r t h e r examination of t h e p r o j e c t a r e a , I t h e r e f o r e recommend t h a t g r o u n d s u r f a c e a l t e r a t i o n be allowed t o proceed L u t w i t h t h e f u r t h e r recommendation t h a t a r c h a e o l o g i c a l m o n i t o r i n g of s o i lcovered a r e a s again be c a r r i e d o u t following g r u b b i n g and c l e a r i n g . Report prepared f o r t h e Hawaii Natural Energy I n s t i t u t e , U n i v e r s i t y of llawali a t Manoa, Honolulu, Ilawaii.
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Additional Notes o f December, 1989.
Addendum t o t h e Additional Notes.
Handy, E.S. C r a i g h i l l , a n d E l i z a b e t h G. Handy 1972 Native P l a n t e r s Holmes, Tommy
